Discrimination between multicentric and multifocal carcinomas of the breast through clonal analysis.
An unanswered, important question concerning multiple breast carcinomas is whether they arise independently in the breast (multicentric) or are metastatic deposits from a single, primary carcinoma (multifocal). This issue was studied by clonal analysis of each focus of multiple breast carcinomas. First, the clonality of 30 breast carcinomas was analyzed by the method based on restriction fragment length polymorphism of the X-chromosome-linked phosphoglycerokinase (PGK) gene and on random inactivation of the gene. Second, the clonality of each focus of three multiple breast carcinomas was analyzed by the same method. Clonal analysis of the 30 breast carcinomas revealed that every carcinoma was monoclonal in origin, and one of two alleles of the PGK gene was inactivated at random in these carcinomas. Three patients with multiple breast carcinomas had three, three, and four histologically separate foci of carcinoma in the breast, respectively. Clonal analysis showed that each focus was monoclonal in origin and, in addition, the same allele of the PGK gene was inactivated consistently at each focus in every patient. The thesis that multiple carcinoma foci arise independently is unlikely to be true, because the probability that every independent focus happens to inactivate the same allele of PGK gene in every patient is very low. It seems more likely that a single primary carcinoma spreads throughout the breast to culminate in multiple secondary carcinoma foci. Therefore, it is concluded that multiple breast carcinomas are multifocal and not multicentric in origin.